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He also explained the viscosity of a gas should be
independent of its density. This was in remarkable conflict
with the common-sense view that when the density of a gas
was high it would impede the passage of an object more
than when its density was low, because the molecules would
strike and impede the object more frequently when the
density was high.
Maxwell showed that the degree of retardation by
friction with the molecules depended on the length of the
mean free path. As the mean free path increases with the
decrease of density, the net effect of decreasing the density
of the gas is to leave the degree of retardation constant.
Maxwell subsequently proved by experiment that the
viscosity of air at a pressure of 0-5 inches was the same as
at 30 inches. The experiments were made in an attic
of his house in London. Mrs. Maxwell acted as a stoker
and regulator of temperature.
Maxwell gave the first expression of the pressure of a gas
based on the supposition of random molecular speeds,
and showed it was the same as that obtained by his pre-
decessors on the assumption of uniform speeds. He
repeated, more correctly, Waterston's deduction of Avoga-
dro's law, that equal volumes of gas, at equal temperatures
and pressures, contain equal numbers of molecules.
Planck has written that the importance of Maxwell's
invention of statistical mechanics was immediately appreci-
ated by Boltzmann, but not by Clausius. Maxwell had
found that the ratio of the specific heats of a gas at constant
pressure and volume could be deduced to be i-|, if the
molecules were spherical. Experiment showed that the
ratio was correct for mercury gas, whose molecules consist
of single atoms. But the calculated and the observed
ratios for hydrogen, oxygen and nitrogren, i£ and if
respectively, do not agree, assuming these molecules have
three moments of inertia. Boltzmann showed the calcu-
lated ratio would be correct on the reasonable assumption
that the molecules of these diatomic gases have only two
instead of three moments of inertia.
In spite of all these triumphs of the new dynamical

